ELECTRONIC APPARATUS HAVING POSITION DETECTING APPARATUS 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to an electronic apparatus 
for detecting a pos it ion of a movable ob j ect member of , for example , 
an indicator, a mirror or the like. 

2 . DESCRIPTION OF THE RELATED ART 

In recent yearns, in electronic apparatus , positioning 
control of a movable object member is an important technology 
and higher positioning accuracy is requested. As a method of 
carrying out positioning control of a movable object member, 
there is generally adopted a me^od of detecting position 
information of a moving member moved by ckrive force of an actuator 
and controlling movement of the moving member by feedback control 
based on the position information to thereby position the movable 
object member moving in cooperation with the\moving member. 

Further , in detecting a position of a moving member, for 
example, there are used an optical type encoder of an absolute 
type and an encoder of an incremental type. According to the 
optical type encoder of the absolute type, absolute position 
information is provided by a rotational position. Meanwhile, 
as shown by Fig . 2 , the encoder of the incremental type is provided 
with a member to be read 2 having two rows of slits 2a at equal 
intervals for detecting a change in a rotational amount and having 
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a slit 2b constituting a reference position for detecting 
absolute position information. Two signals having phases which 
differ by 9 0 degree are provided by way of the s lits 2a and therefore , 
a single signal multiplied by four is provided therefrom to 
thereby achieve a resolution multiplied by four. 

Fig. 3 shows an example of a structure for providing a 
rotational output by using an encoder of an incremental type. 
The structure is constituted by an actuator 16 which is a DC 
motor, a rotating shaft 100 for transmitting the rotational 
output of the actuator 16 , detecting means having a pair of a 
light emitting element 8a and a light receiving element 8b, a 
member to be read 2 only the center of which is fixed to one 
side of the rotating shaft 100 by screwing or striking and an 
indicator 27 fixed to other side of the rotating shaft 100 by 
screwing or striking and operating as a movable object member. 
An absolute position of the indicator 27 is controlled based 
on a reference signal of the slit 2b constituting a reference 
of the member to be read 2. 

However, according to the conventional electronic 
apparatus having position detecting ^apparatus , when the member 
to be read and the movable objectf member are attached to the 
rotating shaft, the rotating shaft is fixed to a hole portion 
of the member to be read by screwing or striking. Accordingly, 
there poses a problem that although positions of attaching the 
both members aredeterminefl in a radius direction, by the rotating 
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shaft as a guide, a positional relationship of the slit 
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constituting the reference of the member to beoread and the movable 

/ 

object member is shifted in a peripheral: direction. When the 
positional relationship is shifted, ix is difficult to detect 
the absolute position information of the movable object member, 
as a result, regardless of the fiact that the moving member is 



accurately positioned based^n the information of the member 
to be read, the movable objec/t member is positioned to a position 
different from a desiredyposition. An amount of the shift of 
the positional relationship between the slit constituting the 
reference of the member to be read and the movable object member, 
is dispersed also OTiong products . 

In order to eliminate the shift art the positional 
relationship between the slit constituting the reference of the 
member to be read and the movable ob ject/member in the peripheral 
direction, the positional relationship between the slit 
constituting the reference of the member to be read and the movable 
object member must be ad justed^ The adjustment is carried out 
by taking time by a skilled wOTker and therefore, it is difficult 
to adjust the positional^ relationship simply. Therefore, a 
number of steps of adjusting and the like is increased and 
fabrication cost is ^LLso increased. Therefore, the method is 
not a method suitable for mass production. 
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Hence/ it is an object of the invention to eliminate a 
deviation in a positional relationship in^a peripheral direction 
between a slit constituting a reference of a member to be read 
and a movable object member whenvthe member to be read and the 
movable object member are attached to a moving member of, for 
example, a rotating shaft oythe like, dispense with adjustment 
of theshift in the posit iopal relationship therebetween, promote 
mass production per f ordnance and promote positional accuracy of 
the movable object inember. 

In order to resolve the above-described problem, according 
to an aspect of the invention, there is provided an electronic 
apparatus having a position detecting apparatus, the electronic 
apparatus comprising a movable object member having various 
functions, an actuator having a moving member moved to drive 
the movable object member, a member to be read for providing 
information with regard to a state of moving the movable object 
member, and a guide member for fixing the movable object member, 
the actuator and the member to be read. The aspect of the 
invention is characterized in that the member to be read and 
the movable object member are attached by the same guide member, 
or the member to be read and the movable object member are 
integrally formed such that a positional relationship between 
a slit constituting a reference of the member to be read and 
the movable object member is not shifted - 

By fixing the movable ob ject Aiember and the member to be 



read by the guide member , the shift in thej^ositional relationship 
between the slit constituting the reference of the member to 
be read and the movable object mejrfber is eliminated, further, 
adjustment of positions of attaching the both members is 
dispensed with, mass production performance is promoted and the 
dispersion in the positional relationship between the slit 
constituting the reference of the member to be read and the movable 
object member can be reduced, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is an outline sectional view for explaining a 
constitution of an electronic apparatus according to Embodiment 
1 of the invention; 

Fig. 2 is an outline top view for explaining a member to 
be read according to a conventional example; 

Fig. 3 is an outline sectional view for explaining a 
constitution of an electronic apparatus having a moving member, 
a member to be read ancr a movable object member according to 
a conventional example; 

Fig. 4 is a block diagram for explaining a constitution 
of an electronic apparatus according to the invention; 

Fig. 5 is an outline top view for explaining a member to 
be read of the electronic apparatus according to Embodiment 1 
of the invention; 

Fig. 6 is an outline sectional view for explaining a 
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constitution of an electronic apparatus according to Embodiment 
2 of the invention; 

Fig. 7 is an outline top view for explaining a constitution 
of an electronic apparatus according to Embodiment 3 of the 
invention; 

Fig, 8 illustrates an outline top view and an outline 
sectional view for explaining a constitution of an electronic 
apparatus according to Embodiment 4 of the invention; 

Fig. 9 illustrates an outline top view and an outline 
sectional view for explaining a constitution of an electronic 
apparatus according to Embodiment 5 of the invention; 

Fig . 1 0 is an outline top view for explaining a constitution 
of an electronic apparatus according to Embodiment 6 of the 
invention; 

Fig. 11 is an outline sectional view for explaining a 
constitution of an electronic apparatus according to Embodiment 
7 of the invention; and 

Fig. 12 is an outline top view for explaining the 
constitution of the electronic apparatus according to Embodiment 
7 of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



A detailed explanation will be given of embodiments to 
which the invention is applied as follows. 
( Embodiment 1 ) 



Fig. 4 shows a block diagram of an electronic apparatus 
according to the invention. A control circuit 30 outputs a 
control signal for instructing start, stop, regular rotation 
or reverse rotation of an actuator 16 to a drive circuit 31. 
The drive circuit 31 receives the control signal and inputs a 
drive signal based on the control signal to the actuator 16. 
The actuator 16 is driven by the drive signal and provides a 
moving member 60 with movement such as rotation or reciprocal 
movement. A member to be read 2 is similarly rotated or 
reciprocally moved in cooperation with the movement of the moving 
member 60. Detecting means 8 detects the rotation or the 
reciprocal movement of the member to be read 2. Further, the 
detecting means 8 is provided with a light emitting element and 
a light receiving element such as phototransistors . The 
detecting means 8 outputs a detected signal based on a state 
of the rotation or the reciprocal movement of the member to be 
read 2 by receiving information emitted from the light emitting 
element by the light receiving element. A counter circuit 32 
calculates a moving amount based on the detected signal detected 
by the detecting means 8 and outputs the moving amount to the 
control circuit 30 . The control circuit 30 compares the detected 
signal with a designated moving amount and outputs the control 
signal such that the moving member 60 gets proximate to the desired 
position. 

Fig. 1 is an outline sectional view showing a constitution 



of an electronic apparatus according to Embodiment 1 of the 
invention , particularly explaining , in details, the actuator 
1 6 , the moving member 6 0 , the member to be read 2 and the detecting 
means 8 shown by block diagram at Fig. 4. Further, Fig* 5 is 
an outline top view of the member to be read 2 used in Embodiment 
1. The actuator 16 is firmly fixed to an upper face of a support 
plate 52 by a screw. Further, the actuator 16 may be adhered 
or welded thereto so far as the actuator 16 can be fixed thereto 
firmly. Although various motors are utilized for the actuator 
16, here, an explanation will be given of a case of using an 
ultrasonic motor. 

In the ultrasonic motor 16, a vibrator 12 is fitted to 
a center shaft 14. A piezoelectric element 11 is adhered to 
a lower face of the vibrator 12. Meanwhile, a plurality of 
projections 13 are provided to an upper face of the vibrator 
12. A rotor 51 is arranged on an upper side of the vibrator 

12 to be brought into contact with the pro jections 13 . A bearing 
is provided at center of the rotor 51 and the bearing is inserted 
with the center shaft 14. By constituting in this way, 
oscillation of the vibrator 12 is transmitted to the projections 

13 and the rotor 51 is rotated with the center shaft 14 as center 
of rotation. An upper portion of the rotor 51 is pressed by 
a pressurizing spring 15 such that the rotor 51 is brought into 
contact with the projections 13 with constant pressing force. 
According to the ultrasonic motor 16, a drive signal is applied 
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to the piezoelectric element 11 to thereby oscillate the vibrator 
12, the oscillation is converted into rotational movement by 
friction between the projections 13 and the rotor 51 to thereby 
rotate the rotor 51. Further, there is used the principle of 
the ultrasonic motor 16 disclosed in, for example, Japanese 
Patent Laid-open No. 170772/1995 < 

Two pieces of guide members 4 are fitted to the rotc^f- 51 
operating as the moving member 60 moved to rotate at locations 
of the upper face deviated from the center of rotation. The 
guide members 4 are rotated along with the rotor 5 1 andyfcheref ore , 
it is preferable to take an equal angular intervalytherebetween 
►at equal distances from the center. There is provided a stepped 
difference portion lower than the central portion by one step 
at the upper face of the rotor 51. The menfcer to be read 2 is 
arranged at the stepped difference portion. At this occasion, 
guide holes 2c are perforated such thajt the guide member 4 can 
be fitted to the member to be read /. The member to be read 
2 is perforated with slits 2a at eqjual intervals to constitute 
equal angles in view from the center of rotation as shown by, 
for example, Fig. 5. Further, /the member to be read 2 is also 
perforated with a slit 2b of aAref erence position for indicating 
one turn. As shown by Fig/1, for example, the guide holes 2c 
of the member to be readf 2 are fitted to the guide member 4, 
further, the guide members 4 is f itted to a movable object member 
6 fixed to the rotor SI and rotating along with the rotor 51. 
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As the movable object member 6, there is, for example, a mirror 
or the like. In the following, ap^explanation will mainly be 
given of a case of using a mirryr. The mirror 6 is also provided 
with guide holes 6a simiL^fr to those of the member to be read 
2 and the guide holes 6a of the mirror 6 are fitted to the guide 
members 4. At this occasion, the guide holes 2c and 6a are 
provided to the^nember to be read 2 and the mirror 6 such that 
the slit 2b constituting the reference of the member to be read 
2 and the inirror 6 are brought into a predetermined positional 
relationship. 

The detecting means 8 for detecting rotation is provided 
with a light emitting element 8a and a light receiving element 
8b . The 1 ight emitting element 8a and the light receiving element 
8b are provided to be opposed to each other to sandwich the member 
to be read 2 from above and from below. The guide members 4 
determine positions in the radius direction and positions in 
the peripheral direction of the member to be read 2 and the mirror 
6 relative to the rotor 51 to thereby prevent a shift in the 
positional relationship between the slit 2b constituting the 
reference of the member to be read 2 and the mirror 6 when the 
member to be read 2 and the mirror 6 are attached. Therefore, 
in an assembled state, operational accuracy of the mirror 6 is 
promoted and adjustment of positions of attaching the member 
to be read 2 and the mirror 6 is dispensed with . The guide members 
4 are deviated from the center of rotation in order to reduce 
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play angle produced by dimensional tolerance between the guide 
member 4 and the guide holes 2c and the 6a. Therefore, the 
operational accuracy of the mirror 6 can further be promoted. 

Further, by using the ultrasonic motor 16 in the method 
of driving the above-described structure, there is realized the 
electronic apparatus having the ultrasonic motor operating the 
mirror 6 with high accuracy. By using the ultrasonic motor, 
there can be realized the electronic apparatus excellent in 
positional accuracy and response and saving power. 
(Embodiment 2) 

An explanation will be giv^n of Embodiment 2 in reference 
to Fig. 6. Embodiment 2 is/characterized in that a rotating 
shaft 5a operating as a/moving member, a member to be read 5b 
and an indicator Sc/constituting a movable object member are 
integrally formed. 

In Fig. 6, the rotating shaft 5a operating as a moving 
member is molded integrally with the indicator 5c constituting 
the movable object member and the member yto be read 5b by injection 
molding of plastic. Although a lower portion of the rotating 
shaft 5a is omitted, the lowervportion may be constructed by 
an actuator such as an ultrasonic motor for driving to rotate 
the rotating shaft 5a or a/ower transmission mechanism by gears 
for transmitting powejr of a drive source. As detecting means 
8 for detecting rotation, the light emitting element 8a and the 
light receivingyelement 8b are provided to sandwich the member 
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to be ^p^ad 5b. 

According to the above-describedconstitution, assembling 
of the member to be read 5b and the indicator 5c is dispensed 
with and a shift in a positional relationship of a slit 
constituting a reference of the member to be read 5b and the 
indicator 5c can be prevented. Therefore, adjustment of 
positions of attaching the member to be read 5b and the indicator 
5c is dispensed with. Further, in this case, owing to the 
H structure in which the member to be read 5b, the indicator 5c 

% and the rotating shaft 5a are integrally formed, a total of the 

fey 

jjp structure can be downsized, further, assembling steps can be 

■tjj 

m saved. 

jmst 
S 

u (Embodiment 3) 

h 

'y, An explanation will be given of Embodiment 3 in reference 

p to Fig. 7. 

Embodiment 3 of Fig. 7 is constituted by the motor 16 
constituting a drive source, a/^otatirig shaft 9 of the motor 
constituting a moving member, the member to be read 2 attached 
to the rotating shaft^7 an indicator 27 constituting a movable 
object member atff^fched to the rotating shaft 9, a guide member 
9a formed in^grally with the rotating shaft 9 and the detecting 
means a/having the light emitting element 8a and the light 
receiving element 8b provided to sandwich the member to be read 

According to the rotating shaft 9, a motor side thereof 
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is provided with a section in a circular shape and an end portion 
side thereof is provided with a section in a noncircular shape. 
The noncircular shape may be any shape so far as the shape is 
not a circular shape. Here, there is constituted a structure 
in which the shape is constituted by a semicircular shape, a 
portion of the rotating shaft 9 is worked by machining or the 
like, a portion of the semicircular shape operates as the guide 
member 9a and the guide member 9a is formed integrally with the 
rotating shaft 9. The member to be read 2 and the indicator 
27 are provided with guide holes 2c and 27a having shapes similar 
to the noncircular shape. There is constituted a structure in 
which the guide member 9a is driven into the guide hole 2c of 
the member to be read 2 and the guide member 9a is driven into 
the guide hole 27a of the indicator 27. 

According to Embodiment 3 having the above-described 
constitution, when both of the member to be read 2 and the indicator 
27 are attached to the rotating shaft 9, the guide member 9a 
integral with the rotating shaft 9 constitutes a guide in the 
peripheral direction to thereby prevent a shift in a positional 
relationship between the slit 2b constituting the reference of 
the member to be read 2 and the indicator 27. Therefore, 
adjustment of positions of attaching the member to be read 2 
and the indicator 27 is dispensed with and operational accuracy 
of the indicator 27 is promoted. 

Further, according to Embodiment 3, it is not necessary 



to provide two pieces of the guide members as in Embodiment 1, 
the guide member 9a is integral with the rotating shaft 9 and 
therefore , a number of parts can be reduced. 
( Embodiment 4 ) 

An explanation will be given of Embodiment 4 in reference 
to Fig. 8. 

Embodiment of Fig. 8 is constitutes by the motor 16 
constituting a drive source, the rotating shaft 100 of the motor 
1 6 constituting the moving member , themember to be read 2 attached 
to the rotating shaft 100 f th^lndicator 27 constituting the 
movable object member attained to the member to be read 2, a 
guide member 2e formed integrally with the member to be read 
2 and the light emittingpslement 8a and the light receiving element 
8b provided to sairawich the member to be read 2. 

< The member to be read 2 is provided with a recess portion 
2d at a rotational center portion on a lower face side thereof 
and the rotating shaft 100 is fitted to the recess portion 2d 
of the member to be read 2. The guide member 2e is integrally 
formed with the rotational center portion on an upper face side 
of the member to be read 2. The guide member 2e is provided 
with a section in a noncircular shape, which is a semicircular 
shape in this case. The indicator 27 is provided with a guide 
hole 2 7a having a shape similar to that of the section in the 
noncircular shape. The indicator 27 is fixed by fitting the 
guide hole 2 7a to the guide member 2e. 
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According to Embodiment 4 having the above-described 
constitution, when the member to be read 2 and the indicator 
27 are attached to the rotating shaft 100 , the guide member 2e 
integral with the member to be read 2, constitutes a guide in 
the peripheral direction to thereby prevent a shift in a 
positional relationship between a slit constituting the 
reference of the member to be read 2 and the indicator 27. 
Therefore, adjustment of positions of attaching the member to 
*f be read 2 and the indicator 27 is dispensed with and operational 

accuracy of the indicator 27 is promoted. 
(Embodiment 5 ) 

Fig. 9 shows an optical filter with an ultrasonic motor 
as a drive source . 

The ultrasonic motor is constituted y&y the vibrator 12 
constituted by adhering the piezoelectrijg element 11 to a lower 
face of an elastic member, the projections 13 provided at the 
upper face of the vibrator 12 , the rofor 51 arranged to be brought 
into contact with the pro jectioor 13 , the center shaft 14 fixed 
with the vibrator 12 for enabling to rotate the rotor 51 and 
the pressurizing spring 15 for pressing the rotor 51 . According 
to the ultrasonic motor, a drive signal is applied to the 
piezoelectric element/ 11 to thereby oscillate the vibrator 12, 
the oscillation is converted into rotational movement by friction 
between the projections 13 and the rotor 51 to thereby rotate 
the rotor 51. In this case, the rotor 51 operates as the moving 
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ess. 
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meml^r^ 

In this case, the movable object member is constituted 
by an eccentric cam 23 and guide members 23a aj?e integrally formed 

/ 

therewith at locations deviated from the center of rotation of 
the eccentric cam 23 . The guide members 23a penetrate the guide 
holes 2c of the member to be read 2yand are driven into the rotor 
51 . An urge spring 18 is connected to one end face of a straight 
moving base 19 and urges theystraight moving base 19 to a side 
of the eccentric cam 23 xy contact with other end face of the 
straight moving base 19. / The straight moving base 19 is provided 
with a mult ilayered film filter 20. An input port 2 1 of an optical 
fiber and an outpulz port 22 of an optical fiber are arranged 
to sandwich the inult ilayered film filter 20. 

Further, there is provided the detecting means 8 having 
the light emitting element 8a and the light receiving element 
8b provided to be opposed to each other to sandwich the member 
to be read 2 . 

In Fig. 9, when the eccentric cam 23 is rotated in one 
direction by the ultrasonic motor, the straight moving base 19 
is moved to the right side by the urge force of the urge spring 
18, thereafter, when the ultrasonic motor is rotated in other 
direction, the eccentric cam 23 is also rotated in the other 
direction and the straight moving base 19 is pressed by the 
eccentric cam 23 and is moved to the left side by overcoming 
the urge force of the urge spring 18. Thereby, the multilayered 
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film filter 2 0 is moved in the left and right direction to thereby 
control states of wavelength, intensity, presence or absence 
or the like of light outputted from the input port 21 of the 
optical fiber and transmitted through the multilayered film 
filter 20. 

In this case, the guide members 23a are integrally formed 
with the eccentric cam and therefore, a number of parts can be 
reduced and the guide members 23a prevent a shift in a positional 
relationship between the member to be read 2 and the eccentric 
cam 23. Therefore, adjustment of positions of attaching the 
member to be read 2 and the eccentric cam 23 is dispensed with 
and the operational accuracy of the eccentric cam 23 and also 
operational accuracy of the multilayered film filter 2 0 are 
promoted. 
( Embodiment 6 ) 

An explanation will be given of Embefdiment 6 in reference 
to Fig. 10. Fig. 10 shows a constitution of a variable attenuator 
for adjusting an optical amount on. light, which is constituted 
by the rotating shaft 100 rotated by drive force of the actuator 
16 and constituting a moving member, a member to be read 40a 
fitted to the rotating^naf t 100, slits -40aa at equal intervals 
as well as a slit 4^ab constituting a reference formed by an 
etching process^ an optical amount adjusting slit 40b 
constituting armovable object member formed integrally with the 
member to be read 40a by the etching process, an optical fiber 



input port 21 and an optical fifefer output port 22 provided to 
sandwich the optical amou^rtfad justing slit 40b and the detecting 
means 8 having tlj^light emitting element 8a and the light 
receiving ej^ment 8b provided to sandwich the member to be read 

^ The optical amount adjusting slit 40b is provided on a 
circle concentric with the center of rotation and, in this case, 
formed in a shape in which a width in the radius direction is 
slenderized toward one side in the peripheral direction. An 
optical signal outputted from the optical fiber input port 21 
is inputted to the optical fiber output port 22 via the optical 
amount adjusting slit 40b. 

When the rotating shaft 10 0 is driven by the actuator 16, 
the member to be read 40a and the optical amount adjusting slit 
40b are also rotated. The width of the optical slit 40b between 
the optical fibers differ depending on the position of the optical 
amount adjusting slit 4 0b. Therefore, the optical amount of 
the optical signal transmitting through the optical amount 
adjusting slit 4 0b can be changed by the rotational angle. The 
position of the rotating shaft 100 is detected by the detecting 
means 8 having the light emitting element 8a and the light 
receiving element 8b provided to be opposed to each other to 
sandwich the member to be read 4 0a. There is constituted a 
variable attenuator for adjusting the optical amount by 
controlling the position. 
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The member to be read 4 0a and the optical amount adjusting 
slit 40b are integrally formed and therefore , a shift in a 
positional relationship between the slit 40ab constituting the 
reference of the member to be read 40a and the optical amount 
adjusting slit 40b can be prevented. Therefore, adjustment of 
positions of attaching the member to be read 40a and the optical 
amount adjusting slit 40b is dispensed with and the optical amount 
adjusting accuracy is promoted. 

Although in this case, the optical amount adjusting slit 
40b is provided continuously in the peripheral direction, for 
example , a plurality of circular slits having different diameters 
may continuously be provided in the peripheral direction, 
(Embodiment 7) 

An explanation will be given of Embodiment 7 in reference 
to Fig. 11 and Fig. 12. 

Fig. 11 is an outline sectionaS: view for explaining a 
constitution in which drive force/of the ultrasonic motor is 
transmitted to a rotating shaft 44a constituting a movable member 
via a transmission mechanism 25 to thereby move the indicator 
27 constituting the movaj^le object member moved in cooperation 
with the rotating shaft 41a. 

The ultrasonic motor is constituted by the vibrator 12 
constituted by adhering the piezoelectric element 11 to a lower 
face of an elastic member, the projections 13 provided at an 
upper face of the vibrator 12 , the rotor 51 arranged to be brought 



into contact with the projections 13 , the center shaft 14 fixed 
to the vibrator 12 for enabling to rotate the rotor 51 and the 
pressurizing spring 15 for pressing the rotor 51. According 
to the ultrasonic motor , the vibrator 12 is oscillated by applying 
a drive signal to the piezoelectric element 11 and the oscillation 
is converted into rotational movement by friction between the 
projections 13 and the rotor 51 to thereby rotate the rotor 51. 

In this case, the rotational force of the rotor 51 rotates 
the rotating shaft 41a via the power transmission mechanism 25 
such as gears. The rotating shaft 41a is attached with the 
indicator 27 constituting the movable object member. A portion 
of the rotating shaft 41a attached with the indicator 27 f operates 
as a guide member 41c in a noncircular sectional shape similar 
to that of the rotating shaft shown in Embodiment 3 and is fitted 
with the indicator 27 having the guide hole 27a having a similar 
shape . Further , a gear 4 Id for directly transmitting rotational 
force of the power transmission mechanism 25 to the rotating 
shaft 41a, is integrally formed with the rotating shaft 41a. 
Rotation is detected by the light emitting element 8a , the light 
receiving element 8b and a member to be read 41b integrally formed 
with the gear 4 Id for directly transmitting the rotational force 
of the power transmission mechanism 25 to the rotating shaft 
45a. 

Fig. 12 is an outline top view of the member to be read 
4 lb integrally formed with the gear 4 Id for directly transmitting 




the rotational force of the power transmission mechanism 25 to 
the rotating shaft 45a and the rotating shaft 41a. An outer 
periphery of a circular disk is inscribed with teeth and on its 
inner side, there are provided slits 41ba at equal intervals 
for providing rotational angle information and a slit 41bb 
constituting a reference for providing an absolute position. 
The rotating shaft 41a is integrally formed with the center of 
rotation of the member to be read 41b and the guide member 41c 
is integrally formed with the rotating shaft 41a. 

The gear 4 Id for directly transmitting the rotational force 
of the power transmission mechanism 2 5 to the rotating shaft 
41a, the member to be read 41b, the rotating shaft 41a and the 
guide member 41c are integrally formed and therefore, small-sized 
formation can be achieved and a reduction in cost can be achieved 
by reducing assembling steps. Further, the guide member 41c 
formed integrally with the rotating shaft 41a prevents a shift 
in a positional relationship between the indicator 2 7 and the 
slit 41bb constituting the reference of the member to be read 
41b. Therefore, promotion of operational accuracy of the 
indicator 27 can be achieved and adjustment of positions of 
attaching the slit 41bb constituting the reference of the member 
to be read 41b and the indicator 2 7 is dispensed with. 

Further, the kind of the encoder is not limited to the 
above-described incremental type but may be the absolute type 
and the principle is not limited to the optical type. 



As described above , according to the invention, by fixing 
the member to be read by the guide members, the shift in the 
positional relationship between the slit constituting the 
reference of the member to be read and the movable object member 
can be eliminated. Thereby, the operational accuracy of the 
movable object member is promoted, further, the step for 
adjusting the shift in the positional relationship between the 
slit constituting the reference of the member to be read and 
the movable object member, is dispensed with and mass production 
performance can be promoted. Further, also with regard to the 
positional relationship between the slit constituting the 
reference of the member to be read and the movable object member, 
the dispersion can be reduced. 



